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(541 yCTPORCTBO A/,!, "'"l^^ffi™ "^^^OS.nEKTPOHHb.X 



I 

H3o6peTeHHe othochtch k KOHcrpyHpoBa- 
HHra paiiH03^eKTpoHHOH annaparypb, h mowct 

OblTb HCnO^b30BaHO B CHCTCMaX ox^ajKAe- 
n.nl^f ^^"""^ y"PO"CTBO iWH OX;ia>KAeHHH, CO- 

aepjKamee repMeTH4HUH Kowyx c pasMeieH- 
HHK, pa3Mcincni(UH Ha ocHOBanHH. npH Ha- 

^HMHH BHSpaUHH H3MeHeHH€ Ofi-beMa CHAbAOH- 

B chc^pI""." nepenaiibr aasjieHKH 

3tO yCTpOHCTBO He n03B<UIJJeT OXJiajKnari, 

aanaparypy npn Ma^oM 3„aMeH„H aMnT^^- 
abi BH6pauHH H npH ee OTcyrcTSHH. ^ 

THBHOCTH OXJiaWAeHHH. 3<P<|)€K- 

UeJib AOCTHracTCH tcm. wto ycrooficTBo 

TCn/,O«6M0..l.,,K. 0..;,6>K0..0 TC.MOH3O;,HU„0H 

^OTHMKOBUM K^auaHOM. a TaK«€ aonojruH- 



HOH BHyrpH OCHOBHOH CHJIb<|)OHH0H KaMCpbl 

H cooGmaromeHCH c KowyxoM Hepe3 OTBepc- 

THH, BUnOJlHCHHWe B CFO CTeHKC. a OCHOBHaa 

CHAbcjjoHHaH KaMepa pasMemena b repMCTHH- 
HOH KaMepe h cooGmaercH c Hefi a raRjKe 
5 c noAocTbK) KOJKyxa wepes nepenycKHwe KJia- 
naHu. npHvcM repMCTH-iHaH Kanepa coo6- 
rr^''^ nojiocTbK) KO«yxa. M Ten^oofiMeH- 

JSlii ^^r^"""" ''^^y^^ TCIW0H3OAH- 
y"«"OBAeHH«H C B03M0«H0CTbI0 B3a- 
Mepor"^"" OCHOBHOH CH^b<j,OHHOfi Ka- 

OeuSfiBHT"*^ npeACTHBiieHO yCTpOHCTBO. 

repMCTHHHbifi Kowyx I coAepwHT renjio- 

pacnpeAe^e„H« B03Ayui„b,x noTOKOB MtZy 
n ofin,^ npoK;,aAKy 6 npHM«KaeT 

SeSofi Q n Py^''°" ^ ^ repMerHHHofi Ka- 

^vTl „ nOBepXHOCTH KO- 

10 n '^^^ Ten^OH3o^„,t„oHHyio npoioiaA- 

Ky 10. n KJIMOpo 0 HMOK)TC.( AOnOAHHTCAblia« 
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II H .u;nc.iiii;n! 12 iH;n.(|u>iimviC KaMCpu pa3- 

.-ill-llKHO .UKlMCT|);i. !)^iCllOJU)>KCHHbie KOHUCH- 

rpnMMO u.ma n .ipyroii, 1 0(})pHp0BaHHbfe ctch- 
Kii KOTOphix Dbino;incnbi H3 npoMHoro anacTHM- 
Horo MaTepna-ia h no:inpy>KHHeHbi xaK, mto 
iiOMO-nrmTC-nbHafl KaMcpa II HMcer HecKOJib- 

KO yHO.TMMCnHVlO VIipVTOCTb HO CpaBHCHHIO C 

KaMcpoM 12. KaMcpa II coo6iueHa Mepea or- 
BepcTMfi 13 c no.iocTbio KO>Kyxa I. KaMcpa 12 
qepes ncpenvcKHOM K-nanan 14 coo6meHa c 
no.nocTbio KaMe[)bi 9. a Mcpea ncpenycKHOH 
KJianaH 15 — c no.iocibK) KO>Kyxa I, koto- 
pwH coonuieM c- TenJioo6MeMHHKOM 7 nepes 
[iaTpyr)Kn If) H n'.iJiOTiiHKOBbiM KJianan 17. 
KpaHMHC ii()Ji()>»<cimH KOToporo «OTKpbl- 

T0» — «3aKpNT()» MMCK)T '^.U CKXpHMeCKyiO HJIH 
MexaUHMCCKyjO C«H3b C KpaHUHMH nOJ10>KeHHfl- 

MH auTbcfKJHHbix KaMep 11 M 12 npH Hx pac- 
ujHpeHHH H coKpauJieHUH. riepenycKHwe KJia- 
naHbi 14, 15 m 17 o6ecneMHBaK)T repMerHMHoe 
pas/iCJienHC mojioctch Kowyxa I h Tenjioo6- 
MCMinHKa 7, ruan*;i;ipH 'tc:vy ft uhx cosAaercfl 
riepeiiaA AaB-ieiiHH bo bpcmh paOoru yCT- 
poMCTsa. 

ycrpoHCTBo pa6oTaeT cjiejiyiomHM oopa- 

30M. 

B HCXOAlfOM nO.aO/KeHHH CHJtbCpOHHbie Ka- 

Mepw 11 H 12 no/i aeucTBueM ynpyrHX chji 
coKpitmciibi AO MMiiMM.-iJibMoro o6T>eMa, a ne- 
,KMiy<KiN.ir KJi;ni;i(n.i M, ir> h 17 3aKpwTiJ. 

iipu iiai pcH iUHii Moiuiyxa. n iiojiocth ko- 
/Kyxa I M ox;ia>KacuMM b TenJioo6MeHHHKe 7 
Me>Kay hhmh cos.iaercH nepenaii aaBJieHHH, 
KOTop'wH H3MeHHeTCfl npfiMO nponopuHOHaJib- 
HO nepona.ay TCMncparyp npH nocTOHHHbix 
orn.cMax. Flo'i /u'iuTUMeM iiepenaAa aasJie- 
HUH, njK'iu.iin;n<iniMx coiipoTHBJieHHe ynpyrnx 
ciijj, /Kiiiojmiuc.M.uavi ciijji.(|)oimavi . KaMCpa M 

p;iclllMp>IOTC>U VlUK^KaM :U1 COCoM OCHOBHyK) 

cn-ib({)oiiHVK) Kc'JMcpy 12. Up)? 3Tom nepenycK- 
HOH KJianaH 15 HaaoKHO sanpuT AasjieHKeM 
B KO>Kyxe 1, a qepea nepenycKHofi KJianaH 14 
xoJioziHbiH B03iiyx H3 KaMcpw 9 nocTynaer 
B OCHOBHyK) cHJib(})0HHyK) KaMepy 12. PacuiH- 
pciiMC no.uivxa u cojkkth KO>Kyxa I h coot- 
noTCTuoimo* c<>K|);tiucmic oObCMa repMCTHM- 

IIOH KilMOptJ \K nKlOtUOIUlOH C T(M1JI(K>6mCH- 
IIMKOM 7, IMHipoilO/KnaOTCH /UlJIbHC^imMM IIO- 

uwmcHHOM itopcnana TCMiicparyp m HeanaMH- 
xeiibHbiM yBCJ^HMCHHeM nepenana naeJieHHH, 
o6ycjioBJieiiHbiM BOspacxaioiUHM conpoTHBJie- 
HHCM ynpyrHX cmvI. 

ripn 710CTM>KCMHH M aKCH MaJlbHOfO paCUJH- 
pCHHJ! CH;ib(t)OnHNX KilMCp 11 M 12 30JI0XHH- 

KonbiH ncpcHytKH<irt kahwaw 17 oxKpwBaexcH. 

.:i;iH.nCHHO H KO/KVX*/ I M XCfMOOriMeHHHKe 7 



DbipaBHHBaexcfl h KaMcpbi 11 h 12 non iiCHCx- 
BMCM ynpyrHX chji coKpaiuatoxcw, Bbixecn^fl 

XOJlOilHblH B03iiyX B HOJlOCXb KO>Kyxa I, npH- 

MCM B nepByio OMepeab BWxecHHexcfl 6ojiee 
xenJibiH B03nyx h3 KaMepw II, nocKOJibKy ona 
HMeex 6oj;bUfy>o ynpyrocxb no cpaBHCHHio c 
^ KaMepOH 12. rroxoK xoJioAHoro BOSAyxa, pac- 
npeACJiflwcb ueyKjiy nJiaxaivfH 3 c noMOiubK) 
HanpaBJiHiomeH peuLiexKH 5, qacxHMHo Bwxec- 
H^ex ropHMHH B03iiyx B xenjioo6MeHHHK 7, a 
qacxHMHO nepeMCUJH Bacxcfl c hhm, oxJia>KAaH 
3jieMeHXb! 4. OaHOBpeMeHHo oxJia>KneHHbifl 
B03iiyx H3 xenjioo6MeHHHKa BbixecHnexcH b 
repMexHMHyK) KaMepy 9. B kohuc coKpameHHH 

CHJIb(})OHHblX KaMCp.ll H 12 30JI0XHHKOBbIH 

nepenycKHOH KJianaH 17 saKpwBaexcH h uhkji 
noBxopHexcH. B pesy^ibxare b KOKyxe I npo- 
HcxoaHx nepHOAMMecKoe saMeiueHHe ropHMcro 
B03iiyxa Ha xojioiiHbiH. 

Ynpyrocxb cH;ib(t)OHHbix KaMep h cxenenb 
pacujHpeHHH B03ziyxa cnenyex Bbi6Hpaxb xa- 
KHMH, Mxo6bi o6ecne4HBajiacb ycxoHqHBan pa- 
6oxa ycxpoucTBa npH nepenane nasjie- 
" HKH 0,1—0,2 Ciap H MaKCHMBJibHOM nepcnaAC 
xeMnepaxyp Memny B03JiyxoM b KO>Kyxe h 
paAHaxopoM 10 — 15*C. 



2S 



<f>opMyAa u3o6peTeKUSi 



yCXpOHCXnO nJIH OXJ!a>KACHHH paAH03JieKj 

xpoHHbix 6J10KOB, coxiep>Kamee repMcrHMHbiH 
Ko>Kyx, cHJTb(j}0HHyK) KflMcpy c nepenycKHbiMH 
KJianaHaMH h xenjioo6MeHHHK, OTAunafOW^eecR 
xeM, Hxo, c uenbK) noebiiueHHH 3(})<})eKTHBHOC- 
xh 'oxjia>KAeHH5i, OHO CHa6>KeH0 xenJiOH30JiH- 

UHOHHOH npOKJia/lKOH, repMCXHMHOH KaMCpOH, 

30JioTiiHKomiiM KJiananoM, a TaK>Ke AonoJiHH- 
xeJibHOM cMJib(J)oiiHOM KaMcpoM, ycxaHOBJieH- 

35 HOH BHyxpH OCHOBHOH CHJlb<J)OHH0H KaMCpW, 

M coo6maiouuLeHCJi c KO>KyxoM ^epea orsepc- 
THH, BWfla-seeH^csjre b ero cxeHKe, a ocHOBHan 
CHJib4)0HHaH KaMepa pa3MemeHa b repMexHM- 
HOH KaMepe h coo6iuaexcfl c Heft, a xaioKe 
c noJiocTbK) KO>Kyxa ^epe3 nepenycKHwe KJia- 
^« nanbi, npHMCM repMeTH«inafl naMcpa coo6maeT- 

Cfl C IIOJIOCTI.K) KO>KyXa M TCnJl006MeHHHKOM, 
OXnOJlOHHIJM ox KO/Kyxa XOIIJlOHaOJIHUMOHHOfi 

npoKJiaAKOH, Mcpc3 3o;ioxMHKOBwfi KJianaH, 

yCXanOBJieHHUH C B03MO>KHOCTbfO B3aHM0aeHCT- 
BHH C OCHOBHOH CHJlb(})OHHOH KaMCpOH. 

HCTOMHHKH HH<|)OpMaUHH, 

npHHWxwe 80 BHHMaHHe npH 3KcnepxH3e 
I ABxopcKoe CBHaexeJibCTBo CCCP no sa- 

HBKe Ko 2640645/18-21, kji. H 05 K 7/20, 

03.07.77. 
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(54) DEVICE FOR COOLING RADIO ELECTRONIC UNITS 

The invention concerns the design and construction of radio electronic appa- 
ratus and may be utilized in cooling systems. 

A device is known for cooling vvWch comprise a sealed housing or jacket with 
the radio electronic apparatus positioned inside it, a bellows cliambcr with by- 
pass valves as well as a heat exchanger mounted on its base. In tlie presence of 
vibration tlie variation of the volimie of tlie bellows chamber creates pressure 
gradients in tlie cooling system and the transfer flow of the cooling medium [IJ. 

TWs device does not allow the cooling of tlie apparatus in tlie case when the 
amplitude of vibration is low or in its absence. 

The purpose of the invention is to increase the efficiency of cooling. 

This purpose is achieved by the fact that the device for cooling the radio elec- 
tronic apparatus, wliich contains a sealed jacket, a bellows chamber with bypass 
valves and a heat exchanger, is equipped with a heat-insiJating liner, a sealed 
chamber, a slide valve and also an additional bellows chamber installed inside the 
basic bellows chamber and communicating with the jacket through openings in 
its wall, wliile tlie basic bellows chamber is located in a sealed chamber and 
communicates witli it and also with the cavity of the jacket through tlie bypass 



SU 788461 



valves, said sealed chamber commttnicating with the cavity of the jacket and tlie 
heat exchanger, wHch is separated from the jacket by a heat-insulating liner, 
tluough the slide valve wliichis mounted witli tlie possibility of interacting with 
the basic bellows chamber. 

The drawing shows tlie device in a general view. 

The sealed jacket 1 contains the heat-loaded unit 2 with printed plates 3 and 
components 4. The guide grid 5 is positioned on tlie fins of the plates 3, and 
serves for distributing the air streams between the plates. A U-shaped flat heat 
exchanger 7 connected by a connecting pipe 8 to the sealed chamber 9 adjacent 
to the sui-face of the jacket 1 tluough the heat-insulating liner 10 adjoins the 
jacket' 1 on tluee sides tlxrough the heat-insulating liner 6. An additional bellows 
chamber 11 and the basic bellows chamber 12, of different diameters, are ar- 
ranged in the chamber 9 concentrically with each other whose corrugated walls 
are made from a sti'ong elastic material and are spring loaded in such a way that 
tlie additional chamber 11 has somewhat greater elasticity than chamber 12. The 
chamber 11 communicates tlirough the opening 13 with tlie cavity of the jacket 
1; tlie chamber 12 tluough tlie bypass valve 14 communicates with the ca\aty of 
chamber 9 and tlirough tlie bypass valve 15 with tlie cavity of the jacket 1 wliich 
communicates with the heat exchanger 7 through the connecting pipe 16 and the 
slide valve 17 whose "open" and "closed" end positions have an electrical or me- 
chanical connection to the end positions of the bellows chambers 11 and 12 upon 
their expansion and contraction. The bypass valves 14, 15 and 17 assLire the 
sealed separation of the cavity of the jacket 1 and tlie heat exchanger 7 thanks to 
wliich in them a pressure gradient is created during tlie operation of tlie device. 

The apparatus operates as follows. 
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In the imtial position the bellows chambers 11 and 12 under tlie influence of 
the elastic forces are contracted to mimmal volume and the bypass valves 14, 15 
and 17 are closed. 

Upon heating of the air and in the cavity of the jacket 1 and cooling in tlie 
heat exchanger 7 a pressure gradient is created betvs^een them which varies in 
direct proportion to the temperature gradient at constant volumes. Under the 
influence of the pressure gradient which exceeds the resistance of the elastic 
forces the additional bellows chamber 11 expai^ds, taking witln it tine basic bel- 
lows chamber 12. In tliis case the bypass valve 15 is securely closed by the pres- 
sure in the jacket I, and cold air fi^om chamber 9 enters into tlie basic bellows 
chamber 12 tlirough the bypass valve 14. The expansion of tlie air in tlie cavity 
of tlie jacket 1 and accordingly tlie contraction of the volume of tlie sealed cham- 
ber 9 wliicli commmiicatcs with the heat exchanger 1 is accompanied by a fur- 
ther increase in the temperatuu-e gradient and a significant increase in the pres- 
sure gradient caused by the increased resistance of tlie elastic forces. 

Upon acliieving the maximal expansion of the bellows chambers 11 and 12 
the sliding bypass valve 17 opens, the pressure in the jacket 1 and the heat ex- 
changer 7 is equalized and chambers 11 and 12 under the influence of the elastic 
forces contract, displacing the cold air into the cavity of the jacket 1, at which 
time first of all the warmer air is displaced from chamber 1 1 since it has greater 
elasticity than chamber 12. The stream of cold air distributed between the plates 
3 by the guide grid 5 partially displaces the hot air in the heat exchanger 7 and is 
partially mixed with it, thereby cooling the components 4. At the same time the 
cooled air from the heat exchanger is displacedinto the sealed chamber 9. At the 
end of the conti-action of the bellows chambers 11 and' 12 tlie sliding bypass 
valve 17 closes, and the cycle is repeated. As a result tlie hot air is periodically 
displaccdby cold air in the jacket 1. 
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The elasticity of the bellows chambers and tlie degree of expansion of the air 
should be selected such as to assure the stable operation of the device at a pres- 
sure gradient of 0.1-0.2 bar and a maximum temperature gradient between the 
air in the jacket and the radiator of 10-15°C 

Claim 

Device for cooling radio electromc miits comprising a sealed jacket, a bellows 
chamber with bypass valves and a heat exchanger, characterized by the fact that 
for tlie purpose of increasing the effectiveness of tlie cooling it is equipped with a 
heat-insulating liner, a sealed chamber, a slide valve and also an additional bel- 
lows chamber which is installed inside the basic bellows chamber and communi- 
cates with the jacket tluough openings in its wall, wWle the basic bellows cham- 
ber is located in a sealed chamber and commui^cates with it and also wi\h the 
cavit}' of the jacket tlii^ough bypass valves, the sealed chamber commmiicating 
with the cavit)' of the jacket and the heat exchanger, wiiich is separated from tlie 
jacket by the heat-insulating liner, tluough a slide valve wMch is positioned witli 
the possibility^ of interacting with the basic bellows chamber. 
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